Modifications of human histone H3 variants during mitosis.
Phosphorylation of histone H3 is a hallmark event in mitosis and is associated with chromosome condensation. Here, we use a combination of immobilized metal affinity chromatography and tandem mass spectrometry to characterize post-translational modifications associated with phosphorylation on the N-terminal tails of histone H3 variants purified from mitotically arrested HeLa cells. Modifications observed in vivo on lysine residues adjacent to phosphorylated Ser and Thr provide support for the existence of the "methyl/phos", binary-switch hypothesis [Fischle, W., Wang, Y., and Allis, C. D. (2003) Nature 425, 475-479]. ELISA with antibodies selective for H3 at Ser10, Ser28, and Thr3 show reduced activity when adjacent Lys residues are modified. When used together, mass spectrometry and immunoassay methods provide a powerful approach for elucidation of the histone code and identification of histone post-translational modifications that occur during mitosis and other specific cellular events.